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Objectives To investigate whether return-to-activity criteria, individually or in combination, at 6 months after ACLR can predict return to participation in the same preinjury activity level at 12 and 24 months after ACLR. Methods Ninety-five level I/II participants completed return-to-activity criteria testing (isometric quadriceps index, single-legged hop tests, Knee Outcome SurveyActivities of Daily Living Scale (KOS-ADLS) and Global Rating Score (GRS)) at 6 months after ACLR. The PASS group was defined as scoring >90% on all criteria and the FAIL group as scoring <90% on any criteria. At 12 and 24 months after ACLR, participants were asked if they had returned to participate in the same preinjury activity level or not. All return-to-activity criteria, except quadriceps index, were entered into the logistic regression model. results 81% and 84.4% of the PASS group returned to participation in the same preinjury activity level, while only 44.2% and 46.4% of the FAIL group returned at 12 and 24 months, respectively, after ACLR. The 6-meter timed hop, single hop and triple hop limb symmetry indexes; GRS; and KOS-ADLS individually predicted the outcome of interest at 12 months after ACLR (range: R 2 : 0.12â€"0.22, p<0.024). In combination, they explained 27% of the variance (p=0.035). All hop tests, individually, predicted the outcome of interest at 24 months after ACLR (range: R 2 : 0.26â€"0.37; p<0.007); in combination they explained 45% of the variance (p<0.001). Conclusion Return to participation in the same preinjury activity level at 12 and 24 months after ACLR was higher in those who passed the criteria compared with those who failed. Individual and combined returnto-activity criteria predicted the outcomes of interest, with the hop tests as consistent predictors at 12 and 24 months after ACLR.
InTrOduCTIOn
Rupturing the ACL is a common sport injury resulting in physical and functional impairments that prevent athletes from participating in both daily living and high-level physical activities. [1] [2] [3] [4] [5] [6] Early ACL reconstruction (ACLR) is the standard of care for athletes who are intending to return to high-level physical activities. 2 However, the rate of return to preinjury activity level continues to be low after ACLR, [3] [4] [5] [6] with only one-third of athletes returning to full competition at 1 year after ACLR. 3 This low rate might be due to the persistence of knee impairments and functional deficits that are commonly reported after ACLR. 1 7-11 Additionally, the lack of consensus in the criteria that are used to determine patients' physical readiness to return to the preinjury activity level may account for the low rate of return to preinjury activity levels after surgery.
Multiple factors have been reported to be associated with the low rate of return to preinjury activities; however, some of them are non-modifiable by rehabilitation. [12] [13] [14] [15] Other factors are modifiable ie, quadriceps strength deficit, knee range of motion limitation, psychological unreadiness, 16 neuromuscular dysfunction and aberrant biomechanical patterns 17 and can promote patients' functional recovery and maximise their functional capacities. This, in turn, may allow patients to meet the physical demands of their high-level physical activities. 16 After ACLR, determining the patient's readiness is still challenging clinicians, as there is no standardised objective measures to determine patients' physical readiness. Identifying a set of measures that can effectively evaluate patients' physical capacity and ultimately contribute to the return to the preinjury activity level is important during the decision-making process to determine patient's physical readiness. Additionally, determining the prediction ability of these measures may help clinicians to identify those patients who may return to the preinjury activity level after surgery.
Our physical therapy clinic uses a battery of objective return-to-activity criteria that provides a comprehensive assessment of the patients' physical performance and knee function. These criteria emphasise limb-to-limb symmetry and normal knee function. 9 18 19 Additionally, these criteria can capture multiple aspects of functional deficits and impairments, which may help clinicians to modify the rehabilitation programme to address patients' functional deficits and impairments before returning to high-level physical activity. [19] [20] [21] [22] [23] [24] To this end, it is unknown whether an individual or a combination of return-to-activity criteria can predict return to preinjury activity level after ACLR. Therefore, the purpose of this study was to (1) investigate whether return-to-activity criteria predict return
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to participation in the same preinjury activity level at 12 and 24 months after ACLR and (2) determine which individual and combination of return-to-activity criteria 6 months after ACLR predicts return to participation in the same preinjury activity level 12 and 24 months after ACLR.
MeThOds
One-hundred and seven participants with an ACLR from an ongoing, prospective, longitudinal cohort study participated in this study. The rest of the cohort study's participants were not included in this analysis because they opted for non-surgical management (n=43 participants). All participants were between the ages of 15 and 55 years and were regular participants in level I or II sport activities that involve jumping, cutting, pivoting and lateral movements (soccer, football, rugby, tennis, ice hockey) for at least 50 hours per year prior to the injury. 1 Participants with concomitant grade III ligamentous injury, repairable meniscal injury, full-thickness articular cartilage damage or a history of serious lower extremity injury (eg, fracture) were not enrolled into the cohort study. All participants received a presurgical rehabilitation training that included progressive strengthening and perturbation training as described by Fitzgerald et al. 25 All participants received a reconstruction surgery and a progressive postsurgical rehabilitation training that included early resolution of joint effusion, range of motion deficits, strength impairments and activity limitations. Neuromuscular and weight-bearing training activities were integrated early in the postsurgical rehabilitation process. 18 Participants were progressed through the rehabilitation programme as they met clinical milestones described by Adams et al. 18 The study was approved by the University of Delaware's Institutional Human Subjects Review Board. All participants were provided with a written informed consent for participation in this study. Majority of the participants were recruited from the University of Delaware's physical therapy clinic. Data were collected from participants at 6 months (mean: 6.26±0.81 months), 12 months (mean: 12.44±1.13 months) and 24 months (mean: 25.1±4.16 months) after ACLR. Number of participants and reasons for missing data are illustrated in figure 1.
Testing
Participants completed a battery of return-to-activity criteria testing (performance-based tests and patient-reported measures of knee function) at 6 months after ACLR. 9 18 26 At 12 and 24 months follow-up after ACLR, participants answered a single yes or no question that asks whether they have returned to participate in the same level of sport or recreational activities as before their injury or not. Participants were instructed at the time of follow-ups to indicate whether their current level of participation in jumping, cutting, pivoting and lateral movements activities is the same as their level before the injury.
Performance-based measures
Isometric quadriceps strength was measured 6 months after ACLR using a maximal voluntary isometric contraction (MVIC) of the quadriceps muscles 27 on an electromechanical dynamometer (Kin-Com, Chattanooga, Chattanooga, Tennessee, USA). The MVIC testing was described in a previous published study. 19 Quadriceps strength was reported as quadriceps index (force of involved limb by the force of uninvolved limb multiplied by 100). One participant did not complete the strength testing at 6 months after ACLR due to patellofemoral pain.
Single-legged hop performance was measured 6 months after ACLR using a series of single-legged hop tests 28 : single hop, triple cross-over hop and triple hop for distance and 6-meter timed hop. All hop test data were collected with participants wearing a functional knee brace. Hop performance was reported as limb symmetry indexes (LSIs). Hop tests were described in a previous study. 19 Five participants did not complete singlelegged hop tests at 6 months after ACLR due to increased knee effusion, 29 quadriceps index <80% and patellofemoral and foot pain.
Patient-reported outcome measures
At 6 months after ACLR, participants filled out patient-reported questionnaires (Knee Outcome Survey-Activities of Daily Living Scale (KOS-ADLS) and Global Rating Score (GRS)) after performance-based testing was completed. KOS-ADLS is a patient-reported measure consisting of 14 items regarding the participants' perception of postsurgical symptoms and functional limitations and how they affect the ability to perform ADLs (walking, ascending and descending stairs, kneeling, sitting and squatting). 30 KOS-ADLS has been shown to be a reliable, valid and responsive measure for assessing functional limitations of the knee, with high intraclass coefficients of 0.97 and test-retest reliability. 31 KOS-ADLS's scores were reported as a percentage of the participant's points divided by the total possible points multiplied by 100. The GRS is a one-item question that assesses participants' current knee functional performance. Participants rated their current knee function on a scale from 0% to 100%, with 0% being the inability to perform any activity and 100% being their level of knee function prior to injury, including sports activities. It has been reported that analogue GRS has a high test-retest intraclass coefficients of 0.96. 
return-to-activity criteria
Participants who scored >90% on all the criteria at 6 months were categorised as the PASS group and those who scored <90% on any of the criteria were categorised as the FAIL group. Participants who did not complete the hop tests due to quadriceps weakness (quadriceps index<80%) or pain or who reported having instability or were apprehensive to hop were also classified as FAIL. Return-to-activity criteria were only used to classify participants as PASS or FAIL 6 months after ACLR. Participants' classification on return-to-activity criteria was previously described by Nawasreh et al. 19 
statistical analysis
At 6 months after ACLR, independent Student's t-test was used to determine differences between PASS and FAIL groups for participant's demographics and return-to-activity criteria variables, χ 2 test was used to determine whether women to men ratios were different between groups and Mann-Whitney U test was used as a post hoc test.
At 12 and 24 months after ACLR, likelihood ratios were used to determine the relationship between participants who did and did not return to preinjury activity level between PASS and FAIL groups. Sensitivity was computed as the percentage of participants who passed the criteria and returned to preinjury activity level divided by the total number of participants who did return. Specificity was computed as the percentage of participants who failed the criteria and did not return to preinjury activity level divided by the total number of participants who did not return. Positive likelihood ratios are the probability of a participant who returned to preinjury activity level and passed the criteria divided by the probability of a participant who did not return and passed the criteria, whereas negative likelihood ratios are the probability of a participant who did not return to preinjury activity level and failed the criteria divided by the probability of a participant who did return and failed the criteria.
At 12 and 24 months after ACLR, an initial binary logistic regression model (univariate) was used to evaluate whether classifying participants into PASS and FAIL groups and individual return-toactivity criteria variables (independent variables) at 6 months after ACLR can predict return to participate in the same preinjury activity level at 12 and 24 months after ACLR (dependent variable) and to evaluate the proportion that each variable can predict the outcome of interest. Participants' age and sex were used as covariates in the univariate and multivariable logistic regression models. Only those significant univariate predictors were entered into the multivariable logistic regression model; the variables were entered based on their predictability from the most to the least (R 2 : Nagelkerke R square, ORs and 95% CI). Data from both groups were used in the logistic regression analysis. The quadriceps index variable was not used in the prediction model of this study because it was used as an assessment measure to determine participants' eligibility to perform the single-legged hop tests (participants were not allowed to perform the single-legged hop tests unless they demonstrated 80% or more on quadriceps index). Therefore, this may have an effect on the predictability of the quadriceps index. Additionally, quadriceps index was excluded from the prediction model as the patients' performance on the quadriceps strength test most likely corresponds with the scores of the hop tests. [33] [34] [35] All data were analysed with SPSS V.20.0 (IBM) with a significance level of 0.05 set a priori.
resulTs
The only participants' demographic difference between PASS and FAIL groups at 6 months after ACLR was the women to men ratios (p<0.03); post hoc test showed that the number of women was significantly higher in the FAIL group than in the PASS group (p=0.01). Additionally, the number of men was significantly higher than women in the PASS group and in the overall study (p<0.001) (table 1). All return-to-activity criteria variables were significantly different between groups at 6 months after ACLR (p<0.05) except for KOS-ADLS (p=0.13) (table 1). Quadriceps strength deficits (<90%), poor functional performance on single-legged hop tests (<90%) and scoring lower on patient-reported outcome measures (<90%) accounted for failing the criteria. In addition, some participants complained of knee pain and knee effusion that prevented them from completing the single-legged hop testing.
Follow-up at 12 months after AClr
The rates of return to participation in the same preinjury activity level at 12 months after ACLR were 81.1% for the PASS group and 44.2% for the FAIL group; the overall rate was 61.3% (table 2) . Testing participants on return-toactivity criteria at 6 months after ACLR had a sensitivity of 61.2%, specificity of 77.4%, positive likelihood ratio of 2.71 and negative likelihood ratio of 1.99 to returning to participation in the same preinjury activity level at 12 months after ACLR (p<0.001).
Classifying participants into PASS or FAIL at 6 months after ACLR explained 9.5% of the outcome's variance at 12 months after ACLR (p=0.002). Participants' age and sex (p>0. 43) were not predictors of the outcome measure of interest at 12 months after ACLR. After adjusting for participants' age and sex, all of 6-meter timed hop, triple hop and single hop LSIs, GRS and KOS-ADLS at 6 months after ACLR were significant predictors of returning to participate in the same preinjury activity level at 12 months after ACLR (p<0.05). The 6 m timed hop LSI and GRS were the strongest predictor variables (table 3) .
The combination of 6-meter timed hop LSI and GRS explained 26.4% of the outcome's variance at 12 months after ACLR (p=0.001) (table 4). Adding the single hop LSI, triple hop Original article LSI and KOS-ADLS to the regression model did not improve the ability of the model to explain the outcome's variance significantly (step p value>0.05), as they explained only an additional 0.2% of the outcome's variance (table 4) .
Follow-up at 24 months after AClr
The rates of return to participation in the same preinjury activity level were 84.4% for the PASS group and 46.4% for the FAIL group; the overall rate was 66.7% (table 5) . Testing participants on return-to-activity criteria at 6 months after ACLR had a sensitivity of 67.5%, specificity of 75%, positive likelihood ratio of 2.70 and negative likelihood ratio of 2.31 to return to participation in the same preinjury activity level at 24 months after ACLR (p<0.009). Classifying participants into PASS or FAIL at 6 months after ACLR explained 21% of the outcome's variance at 24 months after ACLR (p=0.013). Participants' age and sex (p>0.33) were not predictors of the outcome measure of interest at 24 months after ACLR. After adjusting for participants' age and sex, only the single-legged hop LSIs were significant predictors of return to participation in the same preinjury activity level at 24 months after ACLR. Six-meter timed hop and single hop LSIs were the strongest predictor variables of the outcome's variance at 24 months after ACLR (table 3) . The combination of 6 m timed hop and single hop LSIs explained 43.6% of the outcome's variance (p<0.001) (table 6). Adding triple hop and cross-over LSIs to the regression model did not improve the predictability of model significantly (step p value>0.05) as they explained only an additional 1.8% of the outcome's variance at 24 months after ACLR (table 6). 
Original article dIsCussIOn
The rates of return to participation in the same preinjury activity level at both 12 and 24 months after ACLR were higher among participants who passed the return-to-activity criteria than those who failed at 6 months after ACLR. Return-to-activity criteria, individually and in combination, can predict return to participation in the same preinjury activity level at 12 and 24 months after ACLR. Single-legged hop tests were consistent predictors of the outcomes of interest at both 12 and 24 months, while patient-reported measures predicted the outcomes of interest only at 12 months after ACLR. Additionally, participants who demonstrated normal knee function and limb-to-limb movement symmetry during functional tasks at 6 months after ACLR are more likely to return to participation in the same preinjury activity level 12 and 24 months after ACLR.
rates of return to preinjury activity level, sensitivity, specificity and likelihood ratios
The rates of return to participation in the same preinjury activity level at 12 and 24 months after ACLR among all participants were within similar ranges reported in others studies. 5 36 37 However, the rates for those who passed the criteria were superior at both 12 and 24 months after ACLR compared with other studies. 5 36 37 Four out of five participants who passed the criteria returned to the preinjury activity level at both 12 and 24 months after ACLR compared with only one out of two of those who failed the criteria. Participants who returned to participate in the same preinjury activity level at both 12 and 24 months after ACLR were almost three times more likely to pass the criteria at 6 months after ACLR than those who did not return, while participants who did not return at 12 and 24 months after ACLR were at or over two times more likely to fail the criteria, respectively, at 6 months after ACLR than those who did return. Moreover, our criteria demonstrated a high specificity and a moderate sensitivity. In addition to the fact that our physical therapy clinic provides a specialised, high-standard and comprehensive evidence-based rehabilitation programme, 18 the high rate of return to preinjury activity level of the PASS group might have resulted from using a strict return-to-activity criteria that emphasise normal knee function, limb-to-limb movement symmetry and normal quadriceps strength and not favouring one of their lower limbs that make them capable of participating in high-level physical activities as uninjured healthy individuals. 6 11 
Performance-based measures predicting the outcomes of interests at 12 and 24 months after AClr
The hop tests were consistent predictors of the outcomes of interest at both time points, with larger variance explanation at 24 months compared with 12 months after ACLR. This finding was not surprising as athletes returning to high-level physical activities need to perform movement-specific tasks involving take-off, pivoting and landing manoeuvres that are replicated by the single-legged hop tests. Previous studies reported that singlelegged hop tests can predict patient-reported knee function after non-surgical ACL management 38 and reconstruction surgery. 39 Further, they have the potential to discriminate between patients with functional deficit after ACLR from normal healthy athletes. 40 From the hop test, the timed hop test was used as part of the decision-making scheme to determine appropriate candidates to return to high-level activity without surgery after ACL rupture. 41 While the data of this study do not explain why the 6 m timed hop test was the strongest predictor at both time points, it might be easier for participants to perform a series of consecutive hops over a 6 m distance as fast as possible without changing the direction, controlling their landing or stopping their body momentum as it is the case in hop tests for distance. In this study, we did not randomise the hop tests; therefore, there might have been an order effect as participants may have felt less anxiety and more confident during the 6 m timed hop test and after they have already had finished the hop tests for distance. Eastlack and colleagues suggested that the order of conducting the hop tests may determine which one of the hop tests is the predictive measure. 
Patient-reported measures predicting the outcomes of interests at 12 and 24 months after AClr
Patient-reported variables predicted the outcome of interest only at 12 months after ACLR. This might be due to the fact that patient-reported measures ask questions about Table 6 Combination of return-to-activity criteria variables at 6 months after ACLR prediction of return to participation in the same preinjury activity level at 24 months after ACLR (R Original article postsurgical symptoms, impairments and knee function. As a result, patients' perception of the postsurgical symptoms, impairments and knee function may have improved and have less impact on the participants' functional performance at 24 months after surgery. Additionally, participants may have become more confident and satisfied with their knee function at 24 months after ACLR. The results of this study suggest that participants might require highly functional skills to succeed while participating in their preinjury activity levels at 24 months after ACLR. Still, this finding highlights the importance of addressing postsurgical symptoms and impairments as they have an effect on the short-term functional recovery after surgery. The results of this study support similar findings reported in previous studies. 25 41 43 A battery of functional tests and patients' self-reported questionnaire measures, similar to our criteria, has the potential to differentiate between those patients with and without dynamic knee stability early after ACL injury. 41 Additionally, Fitzgerald et al 41 reported that these same measures can predict a short-term return to preinjury activity level in patients who were treated non-surgically. The findings of this and Fitzgerald et al's 41 studies suggest that using performance-based and patient-reported measures might be the ideal way for assessing patient's physical readiness to return to activity after ACL rupture or ACLR.
After ACLR, patients continue to exhibit residual impairments including strength deficits and poor knee function and tend to rely more on the uninvolved limb during dynamic functional activities. This, in turn, might lead to a long-term deterioration of knee joint health. 9 26 44 Using return-to-activity criteria may have significant implications on the clinical management of patients with ACLR surgery, as these criteria may help in identifying participants with functional deficits and limb-to-limb movement asymmetry before they begin participating in high-demanding activities. This, in result, can assist in modifying the rehabilitation programme to address patients' deficits by implementing strengthening, neuromuscular, agility and plyometric training. 45 Additionally, using these criteria may help in advising participants with functional deficits and limb-to-limb movement asymmetry to modify their activity level to a lower level by avoiding risky multidirectional high physical activities.
In this study, the return-to-activity criteria variables at 6 months after surgery were reported as groups' means but not as individual participants' score. While the FAIL group had mean scores above 90% on multiple return-to-activity criteria variables, this does not indicate that participants in the FAIL group passed the criteria, as each participant has to score 90% or more on all the seven criteria in attempt to be classified as a passed participant. This may highlight the importance of evaluating participants at an individual level but not at a group level. Further, this suggests that the decision to determine participants' physical readiness should be based on participants' performance on a set of objective measures instead of using only one individual measure.
Though the FAIL group demonstrated a decreased knee functional performance and limb-to-limb movement asymmetry, almost half of them returned to participate in the same preinjury activity level at 12 and 24 months after ACLR. This might be because most participants sustained their ACL rupture during sport participation and chose to undergo a reconstruction surgery with the intention to return to their preinjury activities. This finding may highlight how important is the return to preinjury activity level for athletes after the surgery. These participants may, however, possess a high risk for knee reinjury. A recent study by Kyritsis et al reported that athletes who returned to professional sports without meeting the discharge criteria had four times greater risk for ACL graft rupture compared with those who met the criteria. 46 Another study that used the same return-to-activity criteria of this study reported that 38% of the athletes who returned to level I sport activities without passing the criteria sustained a knee injury compared with only 5.6% who passed the criteria. 47 Previous studies reported that returning to a high level of activity at 2 years after surgery was associated with the type and level of activities prior to the injury, lower body mass index and having limb-to-limb hop symmetry. 6 48 In this study, the return-to-activity criteria did not fully explain the variances of the outcomes of interest. Factors related to decreased confidence in the knee, change in lifestyle, scholastic transition, lower opportunity to participate in activities or socioeconomic status may have limited the ability of the criteria to fully explain the outcomes' variances. [48] [49] [50] [51] [52] The results of this study suggest that additional measures might be added to the prediction model to further explain the variances of the outcomes of interest at 12 and 24 months after ACLR. These might include, but not restricted to, the psychological and socioeconomic factors, demographic factors related to the level of preinjury activities, severity of injury, concomitant injuries and graft types. 6 37 48 51 53 limitations This study was limited to athletes who participated in level I/ II sport activities and who underwent ACLR. Another limitation of this study may be related to the rehabilitation training programme that the participants of this study have received, as our physical therapy clinic is using a specialised, high-standard and supervised evidence-based practice that focuses on early resolution of the postsurgical impairments and function limitation and integrating a return-to-activity training approach. This may, therefore, affect the generalisability of the study's findings to other clinical sittings that do not use the same rehabilitation training practice. In this study, a group of participants passed return-to-activity criteria earlier after ACLR; however, the 6 months after ACLR was used as baseline testing for predicting the outcome at 12 and 24 months after ACLR instead of using the exact date of passing the criteria. Six month was chosen because most athletes typically complete their rehabilitation programme and start to be cleared to begin gradually participating in their preinjury activities around that time. 36 Therefore, evaluating patients at 6 months after ACLR may help identifying those patients with functional limitations and physical deficits before being cleared to return to their preinjury activities. Another limitation is the inconsistency and decrease in the participants' number for each group at 12 and 24 months follow-ups, which may have had an effect on the results of this study. While the participant's recruitment is still ongoing, there are few participants who have not reached the 12 and 24 months follow-ups. Additionally, some of the participants sustained lower extremity injuries that prevented them from participating in their activities; these participants were not included in the analysis of this study, and they may have partially accounted for the decreased number of participants who came to the follow-ups. The predictive variables of this study were the same return-to-activity criteria that were used to clear patients to return to preinjury activity level, which may have affected the predictability of the regression model. Furthermore, a patient-reported variable related to activities of daily living (KOS-ADLS) was used in the regression model, instead of using variables that are related to sport activities, to predict return to participation in the same preinjury activity levels after ACLR. This may also have affected the predictability of the regression model. One more limitation is that our criteria do not take into account the psychological status to determine the patients' readiness to return to preinjury activity levels. Further research might evaluate other outcome measures related to participation in sport activities and psychological readiness to predict the outcomes of interest used in this study.
COnClusIOn
Return to participation in the same preinjury activity level at both 12 and 24 months after ACLR was higher among those who passed return-to-activity criteria than those who failed at 6 months after ACLR. Return-to-activity criteria variables, individually and in combination, predicted return to participation in the same preinjury activity level at both 12 and 24 months after ACLR. The combination of 6 m timed hop test LSI and GRS predicted one-fourth of the outcome's variance at 12 months after ACLR, and the combination of 6 m timed hop and single hop test LSIs predicted almost one-half of the outcome's variance at 24 months after ACLR.
What are the findings?
► Passing a testing battery of performance-based and patientreported measures was associated with high rate of return to participation in the same preinjury activity levels after reconstruction (ACLR). ► Return-to-activity criteria variables, individually and in combination, can predict return to participation in the same preinjury activity level at 12 and 24 months after ACLR. ► The combination of 6 m timed hop test and Global Rating Score predicted one-fourth of the variance of return to participation in the same preinjury activity level at 12 months after ACLR, and the combination of 6 m timed hop and single hop tests predicted almost one-half of the outcome's variance at 24 months after ACLR.
how might it impact on clinical practice in the future?
► Determining patients' readiness to return to preinjury activity level should be based on patients' performance on a battery of objective return-to-activity criteria that includes performance-based and patient-reported measures. ► Patients' performance on return-to-activity criteria might be used to differentiate between patients who may or may not return to participation in the same preinjury activity level after reconstruction (ACLR). ► Utilising return-to-activity criteria may help in identifying those patients with poor knee functional performance and limb-to-limb asymmetry and help in modifying the rehabilitation protocol by providing additional training sessions to address their functional deficits and limb-to-limb asymmetry after ACLR.
